Methods to assess the nucleocytoplasmic shuttling of the HPV E1 helicase and its effects on cellular proliferation and induction of a DNA damage response.
Replication of the human papillomavirus (HPV) double-stranded DNA genome in the nucleus of infected cells relies on the viral proteins E1 and E2 in conjunction with the host DNA replication machinery. This process is tightly linked to the replication of cellular DNA, in part through the cyclin-dependent phosphorylation of E1, which inhibits its export out of the nucleus to promote its accumulation in this compartment during S-phase. It has been recently shown that accumulation of E1 in the nucleus, while a prerequisite for viral DNA replication, leads to the inhibition of cellular proliferation and the activation of a DNA damage response (DDR). Here we describe methods to monitor the subcellular localization of E1 and to assess the deleterious effects of its nuclear accumulation on cellular proliferation, cell cycle progression and the induction of a DDR, using a combination of colony formation assays, immunofluorescence microcopy, and flow cytometry approaches.